Glycyrrhizin and its metabolite 18 beta-glycyrrhetinic acid in glycyrrhiza, a constituent herb of yokukansan, ameliorate thiamine deficiency-induced dysfunction of glutamate transport in cultured rat cortical astrocytes.
Effects of yokukansan, a traditional Japanese medicine, on thiamine deficiency (TD)-induced decrease of glutamate uptake were examined in cultured rat cortical astrocytes. Yokukansan (100-500 microg/ml) ameliorated the TD-induced decrease in glutamate uptake by astrocytes, implying that yokukansan may contain active herbs and compounds possessing this effect. Among the seven constituent herbs of yokukansan, significant effects were found for glycyrrhiza. Furthermore, glycyrrhizin and its metabolite 18 beta-glycyrrhetinic acid (10(-7)-10(-4)M), among the eight components of glycyrrhiza, ameliorated the TD-induced decrease of glutamate uptake in astrocytes in a concentration-dependent manner. These substances inhibited protein kinase C (PKC) activity under the in vitro conditions. These lines of evidence suggest that glycyrrhizin, a main component of glycyrrhiza, and its metabolite 18 beta-glycyrrhetinic acid are likely responsible for amelioration of dysfunction of glutamate transport in astrocytes. The inhibition of the PKC activity might be related to the pharmacological efficacy of these substances.